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Abstract 
The paper explores the practical educational implications of the school intentions for insuring the metacognitive facilitation of 
students learning, and for facilitating their metacognitive development. Self-reflection was considered here as a mediator of self-
regulated learning and consequently, of effective learning. The experimental approach we articulated and implemented integrated 
the project based learning and metacognitive reflection as the main methodological poles of the metacognitive training 
programme initiated. We started form the hypothesis that creating moments of systematic on-line reflection on the cognitive 
actions initiated for task solving may activate and support effective use of metacognition and metacognitive regulation. One of 
the bases of our experimental design was that exposing students at cognitive complex and ill structured learning tasks implies 
active metacognitive control and regulation.  
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1. Theoretical background and purpose of study 
Metacognition represents the articulated and flexible system of knowledge that the subject has regarding her own 
cognitive system characteristics and functionality and her capacity of using this knowledge for his optimal cognitive 
functioning.  
The effective metacognitive training is associated in the recent field literature with the construction of a 
constructivist learning environment [1, 3, 4]. In the approaches that include the implicit metacognitive training as 
well as in the ones that involve explicit development of metacognition the characteristic of constructivist learning 
are often obvious: students activism, reflective attitude,  integration of students in cooperative learning contexts, 
acceptance of alternative approaches and solutions, exercising of questioning and self-questioning, construction, de-
construction and re-construction of knowledge.  
We considered different methodological contexts that have the potential of promoting the metacognitive 
involvement and development of the learners. Finally, we opted for the following methodological instruments: the 
project method and reflection, considered here as a specific method of cognitive processes (self) analysis. In the 
stage of designing the experimental approaches, in order to identify functional means for metacognitive training 
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usable in university settings, we created an original methodological context that integrates two major perspectives 
from which, in our opinion, the metacognitive training may be approached: 
x facilitating the activation and manifestation of metacognition in learning situations 
x metacognitive facilitation of learning 
This model was further on experimented. Figure 1 constitutes a graphic representation of the proposed model:  
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Fig. 1 Graphical model of educational intervention for metacognitive development  
The central element of this model was represented by the metacognitive reflection. We started form the premises 
that creating moments of systematic reflection on the cognitive actions carried on for accomplishing a learning task 
has the potential of activating and supporting efficient use of metacognition and metacognitive regulation. The 
theoretical-applicative model we created is characterised by: 
- structural relevance: the model integrates both levels of information processing and organisation: cognitive and 
metacognitive, that are complementary for each learning approach, and on the other hand, the model integrates the 
main components of the metacognitive awareness and control largely recognised in the field literature.  
- functional relevance: given by the identification of the practical conditions and approaches that may support the 
metacognitive development.  
2. Method 
One of the premises that represented the base of our experimental design was that exposing students at cognitive 
complex activities implies active metacognitive control and regulation in order to support and develop these 
activities. In our case, we opted for project based learning as a methodological context that took the form of 
cooperative investigation project and for reflection as the main means for assuring the metacognitive awareness and 
control over learning. The general hypothesis of the study was the following: Consistent application of an integrated 
educational program, that values reflection as a principle of learning, project work as a methodological context and 
cooperation as a relational climate, offers a favorable environment for students’ metacognitive behavior 
development and contributes significantly to improving efficiency of learning through metacognitive facilitation.  
Formative intervention program was introduced for a period of 14 weeks and it involved a number of 124 future 
teacher university students. It was proposed during the seminar activities of three important courses selected for the 
experiment. The program included the 28 hours of seminar activities for each of the three disciplines involved in the 
study and also important individual and group study periods initiated by the students in the periods between the 
seminar meetings.
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The general image of the programme consists of three important parts of the intervention: 
Part I : Introduction of the study manner and presentation of the working guide (2 hours) 
Part II: Development of the three project based learning sessions with specific actions for each session (24 hours, 
see figure 4) 
Part III: Finalization of the programme and feedback (2 hours) 
The experimental protocol included three main sessions of projects, with identical structure. They articulated 
between them according to the model: action – reflection- action.  
Figure 2 presents in a visual manner the three project session organized and the investigation instruments used 
during the intervention:  
Fig. 2. Formative program scheme 
As it is visible in the above scheme, the independent variables are present both in the period of project sessions, 
when subjects were involved in solving cooperative project based tasks and reflected on the approaches and learning 
processes they developed during these projects, by using open metacognitive reflection electronic diaries created 
through blogging facilities, and between the project sessions, when students presented their learning approaches and 
products of projects and filled other more structured metacognitive reflection instruments: structured reflection 
electronic diary and progress sheet. During each project session, subjects opted to involve in a project task. They 
were grouped in cooperative groups of 5-7 participants and after they opted for the groups, they were invited to 
preserve this organisation during the whole period of intervention. They were asked to assume a total of three 
project based learning tasks and to initiate individual and cooperative articulated actions for solving the project 
tasks. The formulated tasks were correlated with the themes followed in the course period. Each project task was 
studied for a period of four weeks. During this period of cooperative project work, students were invited to 
metacognitively reflect on the work done at the beginning, in the middle and at the end of the study period. Results 
and discussions 
We opted for both quantitative and qualitative measurements and discussions, and for both intra groups and 
intergroups analyses.  
Thus, the intergroups analysis were made by reporting the data obtained by the experimental groups to the results 
obtained by the control groups, for each of the sample pairs constituted, in order to measure the formative impact 
that the educational intervention had on the experimental group subjects.  
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On the other hand, the intragroup analyses offered us the possibility to identify detailed correlations, to develop 
refined qualitative comments that offered a complete image of the evolution of the experimental groups during the 
formative intervention.  
For the intrasubjects analyses we have chosen to present the data collected through the exploration of each of the 
data collection instruments used: (open) reflection electronic diary, structured electronic diary, progress sheet. We 
also analysed in a detailed manner the way students involved in development of the projects and the results, 
products of the projects, developing correlation measurements with the reflection data gathered during the project 
work.  
We developed a series of longitudinal, progress analyses:  
x analysis of the dynamic of the results obtained at the quantitative evaluation of reflection electronic diaries filled 
in by the subjects in each of the three project sessions; 
x discourse analysis: identification of electronic diaries’ reflection statements specificity for each of the three sets 
of electronic diaries completed by the subjects; 
x analysis o the dynamics of scores obtained at the quantitative analysis of the structured electronic diaries; 
x analysis of the dynamic of the results obtained at the evaluation of projects learning processes and learning 
products; 
x analysis of the dynamic of the success percentages in project solving; 
x analysis of the factors that require optimisation regarding the project work at the end of the intervention.  
A series of correlation measurements were also made:  
x correlations between the degree of presence of metacognitive behaviors and the importance the subjects give to 
these behaviors; 
x correlations between the scores obtained at the evaluation of reflection electronic diaries and structured electronic 
diaries and the scores obtained at the evaluation of project work and products; 
x identification of possible metacognitive reflection behaviors profiles; 
x presence of certain metacognitive awareness behaviors such as: manner in which the subjects integrate the recent 
acquisitions regarding own cognitive processes, own cognitive techniques, own evaluation criteria of successful 
project based learning, manner they relate to the own evolution and they understand the priorities of self 
instruction reflected in the objectives formulated in progress sheets.  
In order to evaluate the degree in which the introduction of an educational programme based on cooperative 
project work and reflection on learning induced positive effects on the level of metacognitive awareness and 
intensification of metacognitive behaviours, we analysed qualitatively and qualitatively the evolution of scores and 
statements in the open reflection electronic diaries and in structured electronic diaries - the main reflection 
instruments used during the intervention. We found a constant evolution of these scores along the intervention 
period.  
The quantitative results are synthesised in the table below (table 1):  
Table 1.  Descriptive data regarding the means of scores obtained in the evaluation of (open) reflection electronic diaries.  
Variables Means Nr. of 
subjects
Standard 
deviation 
Value of 
T test 
Sig. 
Score reflection electronic diary 1  33,98 124
Score reflection electronic diary 3 34,54 124
1,116 5,591 p < 0,01 
Statistic analyses of the quantitative data, as well as the qualitative discourse analysis of the reflection electronic 
diaries and progress sheets filled in along and at the end of each project allowed us to formulate conclusions 
regarding the facilitating effects that the complex learning situations of cooperative projects have on initiation and 
depth metacognitive reflections.  
The increase in the number and quality of metacognitive reflections were illustrated through the reach typology 
of metacognitive statements identified and through the measurement of their evolution along the intervention. The 
data obtained supported strongly the validation of the first specific hypothesis of the study.  
The effects of increased metacognitive awareness as well as of the increased incidence of the metacognitive 
regulation and control behaviours on the quality of learning were also measured. The data obtained through the 
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correlations calculated between the quality of metacognitive reflection and results of the project work and products 
confirm the presence of certain formative effects at the level of the depth of information processing as well as at the 
level of scientific quality and practical relevance of the learning acquisitions and learning processes initiated by the 
subjects.  
Data obtained at the correlation measures is illustrated in table 2:  
Table 2. Correlation data between reflection electronic diaries scores and projects evaluation scores 
Score reflection electronic diaries  Pearson correlation  Projects mean score 
Score reflection electronic diaries 1 0,563 p<0,01 Projects session 1 
Score reflection electronic diaries 2 0,520 p<0,001 Projects session 2 
Score reflection electronic diaries 3 0,527 p<0,001 Projects session 3 
Reflection electronic diaries – Mean of general 
scores 
0,599 p<0,001 Projects – mean of general 
scores 
Moreover, the qualitative analyses of the reflections form the reflection electronic diaries and of students’ interest 
for  improving their  own learning illustrated  in  the  data  from the  progress  sheets,  proved the  optimisation,  on  the  
bases of metacognitive training, of students’ attitude towards the project based learning, cooperation and 
metacognitive reflection tasks.  
Data obtained was confirmed through the intergroup measurements that proved the positive effects of the 
intervention programme in subjects from the experimental groups at the level of metacognitive awareness as well as 
at the level of incidence of metacognitive regulation behaviours.  
Use of metacognitive reflection and involvement of students in complex, ill structured learning situations, 
articulated into a well structured educational programme proved efficient for the activation and supporting of the 
metacognitive regulation behaviours, and consequently, for optimisation of learning through metacognitive 
facilitation.  
3. Conclusions 
Metacognitive reflection proved to be an extremely efficient mobile for the organisation and supporting of 
metacognitive training. Metacognitive reflection proves its formative effects in the sense of: active involvement of 
learner in her own learning processes, transferring the responsibility for the quality of learning to the learner: 
formalisation, abstractization and generalisation of learning experiences, and thus, completion of personal 
metacognitive theories, development of abilities related to refined perception of characteristic of each learning 
situation and their implications for own cognitive functioning, development of control feeling, construction of a 
pertinent image of students’ self-efficacy. 
Following explicit and conscious actions that make the subject aware of the specific of their cognitive activities 
as well as the explicit involvement in regulation of own learning processes may be unproductive in the case these 
actions increase the level of complexity and difficulty of the learning tasks, or it is exaggeratingly effort consuming. 
The research study initiated in the present paper intended to offer support points and references for the 
conceptualization of an effective and systematic educational intervention oriented towards learners’ metacognitive 
development. We contributed to validating reflection as a principle of metacognitive approaches performing and of 
the cooperative project work as an environment for confronting the learners with own learning experience and with 
external cognitive models, factors that proved to favour the activation of metacognitive monitoring and control of 
learning.  
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